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@ Pressure monitor catheter for use with monorail system. 



@ A blood pressure monitoring catheter for use in 
a MonorailTM intravascular system for measuring the 
pressure gradient across a stenotic lesion. It com- 
prises an elongated, flexible, plastic, extruded, tubu- 
lar member having a guidewire port extending 
through the wall thereof a short distance proximal to 
the distal end of the tubular member to intersect with 



a lumen which extends to the distal end. The* second 
lumen runs the entire length of the tubular member 
from its distal end to its proximal end. The proximal 
end of the blood pressure monitor catheter is fitted 
to a molded plastic hub to facilitate the attachment 
of the catheter to the blood pressure measuring 
apparatus with which the catheter is to be used. 
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PRESSURE MONITOR CATHETER FOR USE WITH MONORAILTM SYSTEM 



This invention relates generally to surgical ap- 
paratus tor use in the conduct of transluminal an- 
gioplasty or transluminal angiography procedures, 
and more particularly to the design of a blood 
pressure monitoring catheter especially designed 
for use in a MonorailTM catheter system. 

In diagnosing and treating coronary artery dis- 
ease, a technique called transluminal angiography 
may first be used to assess the extent and nature 
of the buildup of stenotic lesions within the vascular 
system. One important parameter useful in such 
assessment Is the pressure gradient across a le- 
sion. When the gradient is low, it is known that the 
lesion may not be seriously occluding the blood 
vessel. Where, however, the pressure gradient is 
high, it is known that the occlusion is significant 
and a candidate for immediate treatment. 

One method of treatment of stenotic lesions in 
the vascular system is the use of so-called tran- 
sluminal balloon angioplasty. In carrying out this 
procedure, an elongated, flexible, plastic catheter 
having an inflatable expander member proximate 
its distal tip is introduced at an appropriate site in 
the vascular system, usually in the femoral artery, 
and routed through the system to the site of the 
lesion to be treated. Once the uninflated expander 
is positioned across the lesion to be treated, an 
appropriate fluid is introduced into the proximal end 
of the catheter and it flows to inflate the balloon 
and compress the stenotic lesion against the walls 
of the blood vessel. 

Two types of catheter systems are recognized 
in the art. The first is referred to as an over-the- 
wire catheter in which the catheter has a lumen 
extending its entire length from its distal end to its 
proximal end. Following the insertion of a guide 
catheter through the vascular system such that its 
distal end is located near the site to be treated, a 
guidewire is routed through the guide catheter and 
by manipulating the proximal end of the guidewire. 
an attempt is made to cause its distal end to cross 
the stenotic lesion to be treated. Following that, a 
balloon angioplasty catheter is fitted over the 
guidewire by having the guidewire pass through 
the lumen which runs the length of the catheter. 
These over-the-wire catheters have proven some- 
what difficult to work with, especially when it comes 
to the need to exchange one working catheter for 
another. Moreover, because the guidewire is totally 
contained within the entire length of the working 
catheter, a relatively high frictional resistance tends 
to be present when advancing or retracting the 
working catheter relative to the guidewire. In fact, 
because of this frictional drag, it has happened that 
during an exchange maneuver, the guidewire is 
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actually dislodged from its site across the stenotic 
lesion, thus requiring the surgeon to again go 
through a repositioning procedure. 

To obviate certain of the problems associated 
5 with the over-the-wire catheter system, a subsidiary 
of applicant's assignee has developed a 
MonorailTM catheter system. Here, rather than run- 
ning a guidewire completely along the interior 
lumen of the working catheter, a relatively short 
10 tubular segment is provided near the distal end of 
the working catheter for receiving the guidewire. 
Thus, rather than being totally enclosed with the 
wall of the working catheter over its entire length, in 
the MonorailTM system, only a very short length of 
15 tubing surrounds the guidewire near the distal end 
of the working catheter. The guidewire then ex- 
tends parallel to and along side the outer diameter 
of the working catheter as the two extend in the 
proximal direction through the guiding catheter, De- 
20 tails of the MonorailTM catheter construction are set 
out in the Bonzel U.S. Patent 4,762.120. and those 
desiring further information relative to the overall 
features and advantages of MonorailTM catheters 
are referred to that patent. 
25 The present invention is directed to a blood 

pressure monitoring catheter especially designed 
for use in a MonorailTM system for assessing the 
pressure gradient across a stenotic lesion. The 
blood pressure monitoring catheter of the present 
30 invention thus comprises an elongated, flexible, 
plastic, bi-lumen, extruded, tubular member having 
a guidewire port extending through the wall thereof 
to intersect with one of the two lumens, the port 
being a relatively short distance proximal of the 
35 distal end of the tubular member. A plug is inserted 
into this one lumen at a point proximal of the 
guidewire port. The other lumen of the bi-lumen 
catheter runs the entire length of the tubular mem- 
ber from its distal end to its proximal end. The 
40 proximal end is fitted with a molded plastic hub to 
facilitate the attachment of the catheter to the auxil- 
iary equipment used to measure, monitor and 
record blood pressure readings. 

In use. once a guidewire has been positioned 
45 across the stenotic lesion and it is desired to take a 
blood pressure measurement, the proximal end of 
the guidewire may be fitted into the distal end of 
the first lumen and fed through it until the 
guidewire exits the guidewire port.* Holding on to 
50 the proximal end of the guidewire. the physician 
may push the blood pressure monitoring catheter 
through the guide catheter and, in doing so. the 
blood pressure monitoring catheter will ride along 
the guidewire until its distal end is on one side or 
the other of the stenotic lesion. The proximal end 
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of the blood pressure monitoring catheter is then 
connected to the blood pressure measuring equip- 
ment and a first reading taken. The blood pressure 
monitoring catheter is then repositioned on the 
opposite side of the stenotic lesion and a second 
reading is taken. Having the two readings, the 
gradient across the stenotic lesion is determined. 

Alternatively, the catheter may include two 
blood pressure measuring lumens, one exiting the 
distal end of the catheter and the other ending 
proximally a predetermined distance from the distal 
end and with a port extending through the wall of 
the catheter in fluid communication with the shorter 
lumen. Readings can be simultaneously taken 
through both lumens without moving the catheter. 

The foregoing features, objects and advantages 
of the invention will become apparent to those 
skilled in the art from the following detailed de- 
scription of a preferred embodiment, especially 
when considered in conjunction with the accom- 
panying drawings in which like numerals in the 
several views refer to corresponding parts. 

Figure 1 is a side elevation of a blood pres- 
sure monitoring catheter in accordance with the 
present invention; 

Figure 2 is a distal end view of the blood 
pressure monitoring catheter of Figure 1: 

Figure 3 is a cross-sectional view of the 
catheter taken along lines 3-3 in Figure 1 ; 

Figure 4 is a side elevation of the catheter in 
situ; and 

Figure 5 is a process flow diagram illustrat- 
ing the method of the present invention. 

Referring to Figure 1» there is shown generally 
by numeral 10 a catheter device specifically de- 
signed for use in a MonorailTM catheter system for 
measuring blood pressure at locations within the 
vascular system of a living person or animal. The 
catheter itself comprises an elongated, relatively 
small diameter, flexible, plastic, bi-lumen tubular 
member 12 which is preferably formed in any one 
of a number of known extrusion techniques. For 
purposes of reference, the catheter 10 is shown as 
including a distal end 14 and a proximal end 16. 

The two lumens of the bi-lumen catheter are 
identified by numerals 18 and 20. respectively. 
Formed through the wall of the tubular member 12 
at a location only a few inches proximal of the 
distal end 14 of the catheter 10 is a guidewire port 
22 which penetrates through so as to intersect with 
the lumen 18. With reference to the cross-sectional 
view of Figure 3, which is taken along the line 3-3 
just proximal of the guidewire port 22. it can be 
seen that a plug 24 is used to block the lumen 18. 
The lumen 20. however, is unobstructed from its 
distal end 14 to its proximal end 16. The same 
result can be achieved by using a single lumen 
tube for most of the catheter's length and then 
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bonding a short, double-lumen segment, having an 
external port communicating with the added lumen 
to the distal end of the single lumen catheter. A 
molded plastic hub 26 is affixed to the proximal 

5 end 16 of the catheter to facilitate connecting the 
catheter to the particular electronics module used 
to take and record the pressure readings. 

To facilitate positioning of the distal end 14 of 
the blood pressure monitoring catheter within the 

70 vascular system, using radioscopic techniques, a 
marker band 28 of a radiopaque material, such as 
gold, may be affixed to the catheter. 

The blood pressure monitoring catheter may 
have an outside diameter of 1.2 mm and the 

75 lumens 18 and 20 may have a diameter of 0.3 mm 
and 0.4 mm. respectively. The port 22 may be 
displaced 10 cm from the distal end 14. 

Referring now to Rgures 4 and 5. the manner 
in which the blood pressure catheter of the present 

20 invention may be used is to be explained. In this 
regard, numeral 30 identifies a section of a blood 
vessel containing a stenotic lesion 32 on its inner 
wall. A guide catheter 34 has been introduced into 
the vascular system and routed through it until the 

25 distal end 36 thereof is as close as practical to the 
lesion to be treated- The guide catheter 34 has a 
guidewire 38 extending through its lumen and 
across the lesion 32. 

When it is desired to take a pressure reading 

30 on the proximal side of the lesion 32, the blood 
pressure measuring catheter 10 is fitted onto the 
guidewire by inserting the proximal end of the 
guidewire 38 into the distal end of lumen 18 and 
advancing the catheter 10 along the guidewire until 

35 its proximal end hits the plug 24. whereupon the 
proximal end of the guidewire finds Its way out of 
the guidewire port 22. Holding onto the proximal 
end of the guidewire 38. the surgeon next begins 
to feed the blood pressure monitoring catheter 12 

40 down the lumen of the guide catheter 34 and the 
distal tip portion thereof will necessarily be con- 
strained in its movement by the presence of the 
guidewire 38. Using fluoroscopic equipment, the 
surgeon will be able to discern when the distal tip 

45 with its marker band 28 is at a desired location 
relative to the stenotic lesion 32 for taking a mea- 
surement. 

A similar reading may be taken after the blood 
pressure measuring catheter tip has been moved 

50 to the other side of the stenotic lesion. Knowing the 
two readings, the pressure gradient across lesion 
can be discerned. This may be done either prior to 
or after a dilation step to first determine the need 
for dilation and secondly to determine the efficacy 

55 of the dilation procedure. 

Typically, the blood pressure measuring lumen 
20 will be filled with an incompressible fluid, e.g.. 
saline so that the blood pressure existing at the 
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distal end of the catheter will be transmitted 
through the fluid to the proximal end 16 of the 
catheter and from there to the blood pressure mea- 
suring equipment (not shown). In alternative pres- 
sure catheters, a piezoelectric crystal furrctioning 
distal end of the catheter and the electrical conduc- 
tors for driving the circuit and sensing variations 
due to pressure changes may extend through the 
catheter's lumen 20. 

This invention has been described herein in 
considerable detail in order to comply with the 
Patent Statutes and to provide those skilled in the 
art with the information needed to apply the novel 
principles and to construct and use such special- 
ized components as are required. However, it is to 
be understood that the invention can be carried out 
by specifically different equipment and devices, 
and that various modifications, both as to the 
equipment details and operating procedures, can 
be accomplished without departing from the scope 
of the invention itself. 



a guidewire port extending through the side wall of 
said tubular member at a location a relatively short 
predetermined distance proximal of said distal end; 

(d) threading the proximal end of said 
5 guidewire into said guidewire lumen and out said 

guidewire port; 

(e) sliding said elongated tubular member 
distally along said guidewire within said guide cath- 
eter until the distal end of said tubular member is 

70 disposed distally of said lesion: 

(f) coupling said proximal end of said tubular 
member to pressure monitoring apparatus; and 

(g) measuring the blood pressure. 

75 
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Claims 

25 

1 . A pressure monitor catheter comprising: 

an elongated flexible plastic tubular member having 
a distal end and a proximal end with a pressure 
sensing lumen extending from said proximal end to 
a pressure sensing port located proximate said 3o 
distal end and a guidewire lumen extending from 
said distal end to a guidewire port extending 
through the side waJI of said tubular member at a 
location a relatively short predetermined distance 
proximal of said distal end. 3S 

2. The pressure monitor catheter as in Claim 1 
and further including a molded plastic hub attached 
to said proximal end of said tubular member for 
coupling said pressure sensing lumen to a blood 
pressure measuring apparatus. 4o 

3. The pressure monitor catheter as in Claim 1 
and further including radiopaque marker means 
disposed on said tubular member generally adja- 
cent said distal end of said tubular member. 

4. A method of measuring blood pressure on 45 
the distal side of a stenotic lesion in a biood vessel 
comprising the steps of: 

(a) introducing a guide catheter into the vas- 
cular system and advancing same to the site of 

said lesion; so 

(b) advancing an elongated guidewire 
through said guide catheter until the distal end of 
said guidewire passes distally beyond said lesion; 

(c) providing an elongated flexible plastic 
tubular member having a distal end and a proximal 55 
end with a pressure sensing lumen extending from 

said proximal end to said distal end and a 
guidewire lumen extending from said distal end to 
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INSERT GUIDE CATHETER 
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0 Pressure monitor catheter for use with monorail system. 



® A blood pressure monitoring catheter tor use in 
a MonorailTM intravascular system for measuring the 
pressure gradient across a stenotic lesion. It com- 
prises an elongated, flexible, plastic, extruded, tubu- 
lar member (12) having a guidewire port (22) extend- 
ing through the wall thereof a short distance proxi- 
mal to the distal end of the tubular member to 
intersect with a lumen (18) which extends to the 



distal end. The second lumen (20) runs the entire 
length of the tubular member from its distal end to 
its proximal end. The proximal end of the blood 
pressure monitor catheter is fitted to a molded plas- 
tic hub (26) to facilitate the attachment of the cath- 
eter to the blood pressure measuring apparatus with 
which the catheter is to be used. 
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